Agents that raise cAMP in human T lymphocytes release an intracellular pool of calcium in the absence of inositol phosphate production.
Prostaglandins (PGs) of the E series are recognized by specific receptors on T lymphocytes which lead to an increase in cAMP. The role of cAMP in modulation of T lymphocyte function is unknown. Here, we demonstrate that agents which increase cAMP in human T cells raise the intracellular free calcium concentration ([Ca2+]i). This increase in [Ca2+]i occurred following receptor stimulation with PGEs or by bypassing the receptor with the cell-permeant analog 8-(4-chlorophenylthio)-cAMP or forskolin, a direct activator of adenylyl cyclase. The calcium response to a submaximally stimulatory concentration of PGE2 was potentiated by the cAMP phosphodiesterase inhibitor isobutylmethylxanthine. A time course of cAMP production in response to PGE2 stimulation closely resembled the calcium response and suggested that the two events were coincident. The PGE2 concentrations required to achieve 50% maximum effect of cAMP production and increases in [Ca2+]i were similar, 0.07 and 0.15 microM respectively. Chelation of extracellular Ca2+ did not abolish the PGE2-stimulated Ca2+ response, suggesting that an intracellular source of calcium was sensitive to cAMP. Significant inositol phosphate production was not detected in response to PGE2 over a wide concentration range. The PGE2-induced calcium response curves were of lesser magnitude with shorter times to peak than those of a known inositol 1,4,5 trisphosphate-producing agonist, anti-CD3, suggesting distinct Ca2+ release mechanisms. However, the cAMP-releasable store appeared to be contained within the inositol trisphosphate-releasable store since no response could be seen with cAMP-elevating agents following emptying of the inositol trisphosphate-sensitive pool of Ca2+.